Cognition is at the core of educational and all activity among sentient life. Yet, not enough settings, including educational settings, consciously apply cognitive principles. The value of including cognition in the education of all beings is clear, developing thinking and knowledge. It is of particular importance to incorporate cognitive theory into the training of teachers to further application of cognition in the instruction of all students. This research describes the creation of an online course dedicated toward facilitating the development of understanding of cognition and critical thinking in education and furthering its application by teachers in instruction, learning, and assessment.
Introduction
The California School of Education at Alliant International University has included a course in Critical Thinking for Teaching and Learning in a sequence of courses designed to prepare current and future educators to develop today and tomorrow's thinkers. There were many considerations for how to design the master course of study and mode of study, including accessibility, need, and value. Included in the course are overarching frameworks guiding design, core relevant content, poignant and significant assignments, and meaningful com- Psychology, 8, [373] [374] [375] [376] [377] [378] [379] [380] [381] [382] [383] [384] [385] [386] https://doi.org/10. 4236/psych.2017.83023 code of ethics includes honesty and responsibility. Accommodations are provided for individuals with disabilities and religious/cultural/spiritual observance.
The overarching objective of this research is to develop the cognitive abilities of all beings by developing the study of cognition and learning in the training of teachers. A further objective is to develop the online instructional technologies to accomplish this goal. This paper describes The University, School, and State Guiding Frameworks and the design of the course, including the resources and activities in each module.
University, School, and State Frameworks Guiding Design

University Mission Statement
Alliant International University prepares students for professional careers of service and leadership and promotes the discovery and application of knowledge to improve the lives of people in diverse cultures and communities around the world. Alliant is committed to excellence in four areas:
Education for Professional Practice: Alliant's educational programs are designed to give students the knowledge, skills and ethical values they need to serve and lead effectively in a variety of professional settings. Alliant graduates are expected to achieve mastery of a body of knowledge and be able to apply that knowledge in professional practice in order to achieve desired and beneficial outcomes.
Scholarship: Scholarship in the Alliant context includes the discovery of new knowledge; the discovery of new applications of knowledge to solve practical problems; the integration of knowledge in new ways; and innovation in teaching knowledge and professional competencies.
Multicultural and International Competence: Alliant is an inclusive institution committed to serving diverse populations around the world by preparing professionals to work effectively across cultural and national boundaries, by increasing the number of professionals working in underserved areas, and by understanding and responding to the needs of diverse communities.
Community Engagement: Alliant's faculty, students, alumni and staff are dedicated to making a positive difference in the world through professional education and practice. We measure the success of our university in part by the impact we have, both directly and indirectly, on the welfare of individuals, families, organizations and communities.
The California School of Education
Alliant International University offers a full spectrum of credential, certificate and degree programs designed to address the educational needs of all learners in the 21st century, from infancy and entry into P-12 education system through adult life. Each program integrates significant, evidence-based, data-driven educational concepts into coursework, focusing on what is successful in education for diverse populations. The California School of Education's mission and vision statements reaffirm our values and commitment to collaboration, diversity, and service to candidates, shared leadership, and the continuous support of the education profession.
Mission: CSOE prepares competent, confident, and conscientious educational leaders who will promote and empower personal growth, academic success, and professional achievement for all in a global society.
Vision: To develop and promote transformative educational experiences that optimize human potential.
Goals: The California School of Education has a set of overarching goals that drive the direction of the School's programs and internal and external operations: 1) To provide the education and training of well-rounded professionals who will serve local, national and global schools and organizations.
2) To engage and partner with communities to translate professional practice and research to meet education needs.
3) To promote an academic culture of support to develop and apply transformative approaches to solve complex societal challenges. 4) To develop analytic skills and sound judgment as applied to content and professional issues. 5) To make warranted and thoughtful decisions about curriculum issues, student-related concerns and leadership that relate to the conduct of the school and the profession. 6) To provide professional educational opportunities for those who aspire to leadership in education settings. 7) To prepare candidates to meet the needs of all learners.
Unit Guiding Principles
CSOE's guiding principles are anchored in the belief that our mission is realized when our candidates are equipped with the skills to operationalize LEAD. LEAD stands for Leadership (L) Engagement (E) Application (A) and Dedication (D).
As leaders, candidates demonstrate social responsibility, ethical action, and a commitment to be agents of change to improve the lives of their communities (L). We highlight for our candidates the value of authentic and collaborative engagement in advancing our communities (E). We train our candidates to be reflective professionals who incorporate theory into best practices; and utilize the knowledge, skills, dispositions, habits of inquiry, and technology that their preparation has honed (A). Courses and assignments are intentionally designed to engage experiences that promote the understanding of theories, concepts, principles, methodologies and approaches that candidates can readily utilize for practice. As candidates in both initial and advanced stages engage in observations, field experiences, and clinical practice, they provide service to their learners/clients, while simultaneously making instructional decisions that are grounded in educational research and/or theory (D). L = Leadership: Innovation with Accountability E = Engagement: Active Learning A = Application: Theory to Practice D = Dedication: Inclusive Excellence
School Theoretical Framework
CSOE is based on two main theoretical frameworks: Boyer's applied scholarship of learning and constructivist theory. CSOE utilizes Boyer's model of the scholarship of application ( Figure 1 ): Boyer (1990) asserted the need for all disciplines to move beyond traditional research to engage the full scope of academic work. He posits that in order to advance disciplines holistically and to obtain rewards for professional practice, research should encompass four critical areas:
Discovery-Generating new and unique knowledge; Teaching-Faculty and candidates creatively build bridges between their own understanding and their students' learning; Application (later called Engagement)-Taking the new knowledge acquired and utilizing to solve society's problems; and Integration-Using collaborative relationships to uncover new knowledge among disciplines (Boyer, 1990) .
These four aspects of scholarship are of paramount importance to CSOE. Each of the four areas informs the guiding principles of LEAD for CSOE.
Scholarship of Discovery (L, E, A, D):
We subscribe to the centrality of the need to advance inquiry that produces the disciplinary and professional knowledge that frames our candidate preparation and training (Boyer, 1990) . We ensure that our candidates are prepared to foster an environment that supports inclusive excellence with the commitment and understanding necessary to be responsive to all learners (D). Candidates acquire the ability to collaborate successfully (E) with parents, families, school districts, community members, faculty and staff in order to gain and maintain this disposition. underscores the notion of the scholarship of teaching as inquiry that produces knowledge to facilitate the transfer of the science and art of teaching, counseling and leadership from expert to novice. Thus we are very intentional in stewarding our mentoring relationships between faculty, school district master teachers, school site supervisors and our advisory boards. We view these relationships as critical to the transfer of teaching knowledge.
Scholarship of Professional Practice (A): Professional practice in CSOE is
comprised of all aspects of the delivery of education, counseling, and leadership. Competence in practice is determined in school setting practicums and internships. Professional Practice is also the mechanism through which CSOE provides the environment and skills by which knowledge in the profession is both advanced and applied. In this segment, we also include the mentoring of candidates and leadership roles in developing practice. In all of the above, we highlight the scholarship generated through practice. Our Faculty and candidate professional certifications, degrees, and credentials and other specialty credentials demonstrate CSOE's attainments in this sphere.
Scholarship of Integration (L, E, A): In this sphere, faculty and candidates engage in the review and analysis of education policy, integrative models across disciplines, literature review and use all these to develop transdisciplinary educational programs and projects. Further, CSOE faculty are active and present at national and international conferences, serve on the leadership of professional organizations and contribute to journal articles. These are examples of how CSOE demonstrates the scholarship of integration. The guiding principles and candidate competencies are framed with the understanding that effective learning environments are social and collaborative in nature (Vygotsky, 1978) .
The second theoretical underpinning for CSOE is constructivism. We concur with the assertion that our candidates and their students are active makers of meaning, rather than passive absorbers of knowledge (Dewey, 1944; Vygotsky, 1962; Brosio, 2000) .
We expect our candidates to engage social constructivism by utilizing existing knowledge, interests, attitudes, and goals to select and interpret available information. Our faculty recognize the insider knowledge our candidates' bring to our courses and provide the environment for them to utilize their uniquely personal knowledge to create meaning as they integrate these knowledge bases with their diverse cultural, ethnic, social, and economic circumstances through analysis, reflection, and research.
We model a humanistic learning environment that encourages critical inquiry to connect learners with one another. Faculty members create caring environments where candidates are encouraged and supported to reach beyond themselves and to engage various points of view, diversity of ideas and practices.
Course Learning Outcome Frameworks and Standards
Course Learning Outcomes meet School Conceptual Frameworks Principles of Leadership, Engagement and Application, CSTP Standards 1 and 2, and TPEs, 1.5, 3.3, 3.6, 3.8, and 6.5. 
California Standards for the
Cognition Content and Assignment Modules
The course is divided into eight weekly modules covering cognition theories.
Each module covers a set of theorists in cognition, learning and critical thinking. 
Module 1: Introduction to Psychology and Cognition
Module 1 is an introduction to Psychology and Cognition. The goal of the module is to provide an overview of the field and overarching concepts. Learning objectives include analyzing the principles of psychology and cognitive theory and determining how to effectively apply principles of psychology and cognition. These objectives tie into the School guiding principles of Leadership, Engagement, and Application and California State Standards for the Teaching Profession (CSTP) and Teaching Performance Expectations (TPE) for CSTP Standard 1 Program Design and Curriculum, CSTP Standard 2 Preparing candidates to master the Teaching Performance Expectations, and TPEs 1. 5, 3.3, 3.6, 3.8, 6 .5.
The module is made up of readings, forums, and assignments. Readings include Stangor (2012) , James (1890), Grider (1993) , Huitt (2006) , and Cacioppo & Tassinary (1990) . Each reading presents guiding and foundational theories of psychology and cognition. The assignments include designing a lesson plan to incorporate introductory theories in psychology and cognition and share a course project idea and find classmates with complementary ideas and goals to collaborate with on the course project.
Behaviorism
Module 2 is a unit on behaviorist theories of psychology in critical thinking and education. The goal of the module is to provide an overview of behaviorist theories. Learning objectives include analyzing principles of behaviorism and determining how to effectively apply the principles of behaviorism in lesson plan and project design. Learning objectives connect to School guiding Principles of Leadership, Application and Engagement, CSTP Standards 1 and 2, TPEs 1.5, 3.3, 3.6, 3.8, and 6.5.
The module is made up of readings, forums, and assignments. Readings include , Skinner (1974) , Standridge (2002) , Culatta (2015) , Danley, James, Mims, & Simms (nd) , Baum (2004 ), Peel (2005 . Each reading presents foundational theories in behaviorism including Watson, Thorndike, Skinner, and Pavlov. Assignments include brainstorming in project groups over how to incorporate behaviorist theories into project design, researching technology for project, selecting insights from behaviorist theorists and incorporating into lesson designed in Module 1, and providing meaningful feedback to classmates' lesson designs.
Piaget and Constructivism
Module 3 is a unit on constructivism and Piagetian theories of psychology in critical thinking and education. The goal of the module is to provide an overview of constructivist and Piagetian theories. Learning objectives include analyzing principles of Constructivism and Piagetian theories and determining how to effectively apply the principles of Constructivism and Piagetian theories in lesson plan and project design. Learning objectives connect to School guiding Principles of Leadership, Application and Engagement, CSTP Standards 1 and 2, TPEs 1.5, 3.3, 3.6, 3.8, and 6.5.
The module is made up of readings, forums, and assignments. Readings include Fosnot & Perry (1996) , Huitt & Hummel (2003) , Piaget (1952) , and Piaget & Cook (1954) . Each reading presents foundational theories in Constructivism and Piagetian theories. Assignments include brainstorming in project groups over how to incorporate Constructivism and Piagetian theories into project design, selecting insights from Constructivism and Piagetian theories and incorporating into lesson designed in Module 1 and 2, and providing meaningful feedback to classmates' lesson designs.
Vygotsky and Bruner
Module 4 is a unit on Vygotsky and Bruner's theories of psychology in critical thinking and education. The goal of the module is to provide an overview of Vygotsky and Bruner's theories. Learning objectives include analyzing principles of Vygotsky and Bruner's theories and determining how to effectively apply the principles of Vygotsky and Bruner's theories in lesson plan and project design. Learning objectives connect to School guiding Principles of Leadership, Application and Engagement, CSTP Standards 1 and 2, TPEs 1.5, 3.3, 3.6, 3.8, and 6.5.
The module is made up of readings, forums, and assignments. Readings include Vygotsky (1930) , Skinner (1974) , Bruner (1976), and Bruner (2004) . Each reading presents Vygotsky and Bruner's theories. Assignments include brainstorming in project groups over how to incorporate Vygotsky and Bruner's theories into project design, create main page of instructional Project website, selecting insights from Vygotsky and Bruner's theories and incorporating into lesson designed in Module 1, 2, and 3, and providing meaningful feedback to classmates' lesson designs.
Learning Theory and Social Cognitive Learning Theory
Module 5 is a unit on Learning and Social Learning theories of psychology in critical thinking and education. The goal of the module is to provide an overview of Learning and Social Learning theories. Learning objectives include analyzing principles of Learning and Social Learning theories and determining how to effectively apply the principles of Learning and Social Learning theories in lesson plan and project design. Learning objectives connect to School guiding Principles of Leadership, Application and Engagement, CSTP Standards 1 and 2, TPEs 1. 5, 3.3, 3.6, 3.8, and 6.5. The module is made up of readings, forums, and assignments. Readings include McLoed (2016) , Bandura (1988) , Dewey (1910) , Bransford & National Research Council (2000) , and Zimmerman, Bonner, & Kovach (1996) . Each reading presents Learning and Social Learning theories. Assignments include brainstorming in project groups over how to incorporate Learning and Social Learning theories into project design, selecting insights from Learning and Social Learning theories and incorporating into lesson designed in Module 1, 2, 3, and 4, and providing meaningful feedback to classmates' lesson designs.
Cognitive and Metacognitive Development and Critical Thinking
Module 6 The module is made up of readings, forums, and assignments. Readings include Willingham (2007) , Rondamb (2014) , Siegler (1989) , Kuhn (2000 Kuhn ( , 1999 , Snyder & Snyder (2008) , Kuhn, Black, Keselman, & Kaplan (2000) , Van Gelder The module is made up of readings, forums, and assignments. Readings include Sternberg & Grigorenko (2003) , Goleman (2000) , Becker (2003) , , Sternberg (2006 , Sternberg (1996) , and Gardner (1995 
Meaningful Communication
Central to development in online instruction is evocative interaction inspiring engaging discussion. Communication includes student to instructor engagement, student to student engagement, and instructor to student engagement. Student to instructor interaction includes submission of assignments and questions. Student to student interaction includes responses to each other's assignment submissions and discussions. Instructor to student engagement occurs in a one to one relationship and a one to many relationships with individual responses to work and group announcements and emails.
Conclusion
This design research is dedicated to improving thinking activity everywhere and elevating knowledge in general by improving the thinking abilities of humans through advancing expertise in teachers and students in cognition and learning. The process of building the course has led to innovations in what to include in online teacher training of cognition and how to encourage the activation of this knowledge in its application to education. Further research will include learning development in the course and instructional and learning progressions in the field from this development.
